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ABSTRACT 

This paper responds to Turner’s inclusion ol GlauBulcu ia vcrccunda and (L raccniosci into G. 

The latter hasdisiinctixe lerminal appendageson the nutletsand the pericarpl lares 
outward at the base; G. vcrctiimlch is very similar vcgetatively, has similar nutlets, but they lack the 
distinctive terminal appendage. Pollen/ovule ratios indicate that both taxa are lacultative autoga- 
mousand both taxa havedistinct ranges with limited areas ol sympatry. No intermediatesare known, 
and intermediate characteristics may not exist. The\' also dil ler in their I lavonoid compliments sup- 
porting their recognition as distinct species. ( iBnulularia nu cnwsa, with larger corollas, a dillerent 
nutlet tN'pe, and leai structure, is a hexaploid (not tetraploid as in the other taxaj and represents a 
separate group within the genus and should not have beetT submerged into G. cjiiiicl runyulcitii. 

RliSUMbN 

Hste articulo responde a la inclusion dc Turner de G/cO](/i< feuakt vcrcciunia y G. riuciuosa en G. 
quail ranyu lata. Esta ultima tiene apendiccs icrminales distintivos en las nuculas y el pericarpo sc 
acampana hacia el exterior en la base: (T vera unila. es muy similar vegetativamente, tiene nuculas 
similares, pero le falta el apendice terminal distintivo. La rclacion polen/ovulos indica que ambos 
taxa son autogamos lacultaiivos y ambos taxa tienen ditcrentc distribucion con areas de simpatria 
limitada. No se conocen intermedios. y los caraciercs intermedios puede que no existan. Tambien se 
diferencian en su dotacion de llavonoides ejuc apoyan su reconcximiento como espccies distintas. 
Glamlularia racenwsec con con^las mas grandcs. un tipo dilerente dc nucula, y estruetura de la hoja, 
es un hexaploide (no tetraploide como en los o \ l os taxaj y representa un grupo separado en el genero 
y nodeberia haber sido incluidaen G. qutul rLinyiiUita. 

IN'I ROnUCTlGTN 

Turner (1998) presented a new classilication Glandularia qutidrangulaUi 
(Heller) Umber submerging both G. vcrccunda Umberand G. rcirenio.sa (Eggert) 
Umber into G. quad rangulata. All three taxa are similar vegetatively. They are 
low-growing, branched, hairy, usually perennial herbs with broad, distally dis- 
sected leaves and have small, inconspicuous 1 lowers with corolla limbs only 
2.5-9 mm wide. Turner H998) however, tailed to take into consideration basic 

msol these taxa 



differences in nutlet structure, 
that support a dillerent classilication. 




MATHRIAI.S AND ME'I'HODS 



The data presented here are based on empirical observations on specimens irom 
the TEX-LL, SRSC herbaria. Direct counts of pollen grains were made Irom 
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unopened buds that were 
direetly on mier 




; the lour anthers were opened 




RHSUl.TS /\ND DISCUSSION 



Nutlet .s( niO are.— Nutlets of (b iiuaclrunguldta are the most distinetive (Fig. I 
Oj. The nutlets are 3.3-4. 2 mm long, the eentral bodies are slender, 0.55-0.65 
mm wide, at the base and the outer periearp wall greatlx' expands and 1 lares 
outward to 1.2-1. 6 mm in width. At the inner tip they ha\’e a large, thin, some- 
what eoneave, ovate appendage 1.0-1. 3 mm long. The inner or eommissural sur- 



laee ol the nutlet is eream-vvhite c 




.es. The eommissural surlaee is nearly as wide as the nutlet in the 

: ovate ap|xmdage. The outer peri- 




eentral portion t 

earp walls, as in most glandularias, are black, with a broad retieulate, raised 
pattern that extends from the tip about hall way down the nutlets where it 
disorganizes into a series of vertical striae that extend to the nutlet base. The 



c|Liartet of nutlets are so arranged that the 1 larcd bases expand over the recep- 
tacle and the distal appendages lorm a valvate dome over 




n ut- 



lets through which the style extends from the tip ol the united appendages. 
When the nutlets separate, they leave no distinctive receptacular rim. 

The fruits of Clcinclulcirid vcrcnnuhi are similar to those ol C. 
(jiuul riiiiy^itlcitci except they lack the conspicuous terminal appendage (Fig. 1 
1 1). They are (2.6-)2.8-3.2(-3.3) mm long, and the central body is also slender, 
(15-0.65 mm wide. The outer periearp also abruptly I lares out at the base to a 
width of 1.0-1. 3 mm although this characteristic is not piesent in immature 
fruit. /\gain the inner whitish commissural face is nearly as wide as the central 
nutlet itself. The aculeate surlaee continues to the distal portion ol the nutlet 
where its distal margin is rather truncated, sometimes retuse, marked by small 
horizontal beak that extends inward. The horizontal beak may be homologous 
tothe much-expanded vertical beak in CrAjucuinw^ulcitu. In their broadly I lared 
base and slender btxly, the broad commissural lace ol the nutlets are identical 
to those of Cl. cjiuulrai\e,iilcitci. 

Nutlets with similar slender bcxlies and greatly exi^anded bases occur in a 
small gi'oup of North American CldiuhilciriLi namely G. ihilvuntlui Umber, G. 
ilelt icold (Small) Umber, and in two other taxa that also haw greatly expanded 
air spaces in the adaxial portion ol the nutlet: G. ( imiic/ii/ct (Ferry) Umber, and 
G. |ir(i('/ivr/iv<ie/i().s Nesom & Vorobik.OI note,thedistinctiw nutlet appendage 
is not unic|ue to G. ijiicul ni hit a ds it also occurs in species ol southern South 

America (Uruguay, Brazil and /Argentina) where Cluihlulciriii tciicra (Spreng) 



C’.abrera has an appen 




ar to that of G. cjiuul rany^uldtci and G. puU hclId 



(Sweet) Ironc. has a shorter, less-developed appendage. Gldiiclttldrid piilcliclld 
is adventive in the United States Irom Florida into Texas and in northeastern 
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Fig. 1 . Glandularia quadrangulata and G, verecunda. A-D. G. quadrongulata. A. Stem, showing leaves and inflorescences 
(Lundell9790, LL); B.Leaf, adaxial view, (Lundell9790, LL);C.-Leaf,adaxial view (Turner21-112JE\); D. Mature nutlets 
showing the distinctive ovate terminal appendage and broadly flaring basal pericarp as seen in abaxial view (left) 
showing outer reticulate pattern, (note broad expansion of nutlet base), in adaxial view (central) showing aculeate 
inner commissural surface nearly as wide as the nutlet, and in lateral view (right) showing adaxial location of the 
terminal appendage (all Carr 7592J, TEX). E-H.6. verecunda. E. Stem, showing leaves and inflorescence (Strohmeyers.n. 
TEX); F. Leaf, adaxial view (Strohmeyers.n. 6. Leaf, adaxial view (Henrickson 22775, liX); H. Mature nutlets show- 
ing lack of terminal appenadage and broad nutlet base in adaxial view (left) with aculeate commissural face nearly as 
wide as the mid-nutlet and continuing to near the nutlet tip, abaxial view (central) showing abaxial nutlet surface 
(note: reticulate pattern near the tip that breaks apart below into parallel lines below), and lateral view (right) show- 
ing the small beak-like projection at the tip (all Bruno & Pena 38, TEX). Magnifications as indicated. 
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Mexico; most plants show moderate appcndagcsjn some plants they are poorly 
developed, shorter and more perpendicular to the nutlet axis. Nutlets ol both 
species are illustrated in Burkart and Troncoso (ld7b). 

The nutlets of CluiuluUiriLi rucc/tursu, however, are strongly dillerent and 



arecd a t\pe wide!)' occurring through most North American Glundidcu/c/iPig. 
2 I). The body ol the nutlets are (2.0-)2.2-2.0(,-2.8) mm long, slightly broader, 
the basal pericarps are only slightly expanded and the nutlets are rounded at 
the tip. Furthermore the whitish aculeate or otherwise marked commissural 
SLirlacesarc much narrower than the width ol the nutlets(ol ten 0.25-0.3C-0.35) 
mm wide, with the nutlet being (0.55-)0.6-0.77 turn wide), and this whitish 
commissural surlaces extends to within 0 . 2 - 0 . 4 mm ol the dome-like nutlet 
tip s where the)' are distinctly rounded, not truncated or retuse. The blackened 
pericarp, however, has a similar raised reticulate pattern in the distal hall that 
disorganizes into a series of vertical striae as in the other two species. 

—Umber (1077, 1079) presents chiomosomc counts lor the three 
taxa. Both CUiihlularia c/iuicl I’cingulatcnind C. vcrcainchiarc tetraploid with n = 
10. ClLinclularici rcu cnu)su in contrast, is hexai^loid with n = 15. An older count 
by Uermen U03(')) also shows hexaploidy lor G. niccmosu (2n = 30). This would 
not support submersion ol G. raccinosii into G. cjiuulningiilcUci. Lewis and Ol- 





iver (I0(il) report n = 10 (tetraploid) lor G. rcic cmosci based on a Lcwis& OH 
54/6 collection Irom Coahuila, Mexico, however. Umber (1077) correctly notes 
this collection isG. vcurmidc/, not G. ruce/jx/.sec 

/dtyloc/jc/M/.s/ ry.— Umber (1077) notes that the west Texas populations ol 
CilcincliiUirici vcrcciuhici and G. nicciuosa are similar in their llavanoids both 



producing 7-0-gentiobiosides t 




s ol apigenin, luteolin and 



chrysoeriol, while six south-Texas samples G. cjutidningulata produced only 7 



tTgenriobiosides (but not 7-0-so 
vonoid), with only trace amounts ol 7-0- 




apigenin (its dominant lla- 

ol luteolin and 




chrysoeriol. The .south Texas sample of G. vcrcnuulti, however, also produced 
only 7-0-gentiobiosides of apigenin, luteolin and chrysoeriol as in G. 
c/uud/‘u;!g(dc//u. 

Biogcogru/diy.— Facli ol these three taxa have distinct ranges: Clciihliilaria 
(jutul rangulcitLi occui's I rmu south-central Texas west to the Pecos River and to 

. 3). Clciiululciriu vcrccunilci occurs in trans- 
Pecos Texas, scattered in southern Texas, and continues south into Mexico in 
eastern Chihuahua, eastern Coahuila, south to near Monterrev in Nuevo Leon. 

J 

GUmdularia l acnuosa is restricted to trans-Pecos Texas (Fie. 3). 



the frorder reeion ol 

o 




Brecc/ing ,sy.s/c/u.5.— Flowers in both Clcuulularia qmidrangulalu and G. 
vc/vemu/c/ are very small having white to lavender corollas with very slender 
lubes 5. 2-6.5 mm in length and limbs 2. 5-5.2 mm in diameter. Within the tube, 
as in all glandularias, the style is initially situated between the two paii" ol in- 
trorseanthersamongaseriesol downward-pointingstil I hairs(see Fig.2 F-H). 
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Fig. 2. Glandularia racemosa. A. Growth habit of young plant showing erect stems and terminal inflorescences (Turner 
27-272, TEX); B. Inflorescence with corollas; (Turner 21-212, TEX); C. Leaf, adaxial view (Turner 97-28, TEX); D.-H. Floral 
structure (from re-expanded flowers of Turner 21-74 TEX and others) D. Corolla, face view, showing larger, more emar- 
ginate abaxial corolla limb, and relatively smaller adaxial limbs; E. Medial section of corolla, showing separation of 
distal abaxial and more proximal adaxial stamens, the hairs at the corolla tube throat are moniliform, those of the tube 
are stiffer, more subulate; F. Medial section of calyx, showing ovary, style and stigma (offset). The stigma lies between 
the two pairs of stamens; G. Distal stamens, showing lateral glandular connective appendages; H. Distal and proximal 
stamens and associated hairs (note the connective appendage on the distal stamen-offset); I. Mature nutlets showing 
narrow nutlet base and relatively narrow commissural face, lateral view (left) showing reticulate abaxial surface, adaxial 
view (central) showing the narrow commissural face, and abaxial view (right) showing the reticulate surface pattern 
that is less organized below (Warnock 46135, lEX). Magnifications as indicated. Scale in D, holds for D, E, and F. 
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Glandularia quandrangulata 
Glandularia verecunda 
Glandularia racemosa 



Fig. 3. Distributions of G. quadrangulata (solid circles), 6. verecunda (hollow circles) and G. racemosa (solid triangles) in 
Texas and Mexico, from collections at TEX-LL and SRSC. 



The basal two ant hers are O.b-O.tq in m long, vv'ith I i laments U’l 0. 3 mm long and 
eontain lewer pollen grains than present in the slightly larger distal pair ol anthers 
that are 0.4-0. 8 mm long with lilaments 0.3 mm long. As the I Icwver matures, 
the style elongates I'aishing the stigma aeross the distal p<iir ol anthers where 
pollen easily eontaets the stigma. Ladess some sell dneompatability lactors are 
at work, autogamy Unbreeding) iseertainly possible. Regarding sell ineompat- 

, I have observed that even isolated iilants ol CT. cfimdran^ulata set a lull 
eompliment of nutlets, and in most herbarium speeimens, the plants have lull 
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Iruit set, leading me to believe that there is no self incompatibility involved in 
the reproduction ol the taxon. 

Cruden (1977) noted that pollen-ovule ratios can be used as an indicator ol 
the breeding system in 1 lowering plants. In his study, he indicated average pol- 

amous taxa; 27.7 (rangel8-30) for 
obligate autogamous taxa; 168.5 (range 76-396) (or facultative autogamous taxa; 
796.6 (range 160-2,558) lor facultative .xenogamous (outbreeding) taxa; and 5859 
(range 1,648-16,807) lor obligate xenogamous taxa using his outcrossing index 
as a relative measure of inbreeding vs. outcrossing. 

Glandiilaria species in North America differ strongly in corolla size, with 
larger flowers hax'ing larger anthers with more pollen. I measured pollen grain 
numbers per flower and correlated that with overall 1 lower size (using maxi- 
mum expanded diameter of the corol la limb as a gross measurement of corolla 
size) in several speciesof GlanduUii ia. I found that plants with corolla limbs 9- 
13 mm in diameter had 2168-2('>77 pollen grains 
f lower, 586 pollen grains per ovulc-lour ovules per ovary). Flowers with corolla 
limbs 4-7 mm in diameter had 956-1410 pollen grains per flower (8 

■er, 318 pollens per ovule) and those with corolla 
limbs 2-4 mm in diameter, had 580-1 149 pollen grains (7 counts 
per flower, 187 pollen grains per ovule) indicating that most Glcindularici were 






in the range ol facultative autogamous. As noted above, the stigma is also pro- 
duced in close association with the anthers in the distal corolla tube. For the 
species here in question, 1 found in four collections ol G. LjuadrangulaUi. 580, 
626,615,706 pollen per flower (mean of 157 pcrovulc-4ovulcspcrf lower), (wet- 
ted corolla limb diameters 2.5, 2.5, 2.7, 2.5 mm respecti\’dy-see Table 1); lor C. 
vcrccunda 1 149, 870, 740, 692, pollen per f lowers (mean of 218 per ovule), (co- 
rolla limb diameters ol 2.5, 3.5, 5.2, 3.5 mm) and G. niccmosci 2184, 2125, 1728, 
1803 per flower(mean of 490 per ovule), (corolla limbdiameters of 9.0, 8.5, 8.0, 
7.8 mm). This would imply that the taxa, at least for G. cjiuidningulcita and G. 
vcrccunda, arc in the range of lacultati\e autogamous taxa and G. racemo^^a is 
in the facultative xenogamous range. 

Also, most plants, even isolated plants, exhibit full or nearly full fruit set. 
Umber, (pers. comm.) notes that in many Glandularia species, greenhouse 
grown plants produced full fruit set, in some species you had to push the flow- 
ering branches back and forth, similar to a wind action, to insure good fruit set. 
Fven the few, widely isolated specimens of G. quadrangulata 1 observed in 
Kleberg Co., Texas, all had near com pletc fruit maturation. Though Umber 1977 
notes that some populations of his G. hininnatifida ha\'e low Iruit set, indicat- 



ing the possibility of local sell inccmi 




itv. M\' conclusion is that G. 




are capable ol rcproduci ng by autogamy, and 
that self incompatibility does not restrict I ruit set, so that even if they occur in 
sympatric populations,geneexchange between them may be limited and inci- 
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.Aiui 1 . Pol ofVovule iGtios of c 


ilandalaiia S|.)ecie5. 








Total pollen 


p/o 


Corolla 




perfl. 


ratio 


diameter 


Glandularia quadrangulata 








lurner 01 


5 80 


145 


2.5 


CiockoU ( o.,Tex. 








W.R.Can 1 1 


61 S 


153 


2.5 


McMullon Co., Tex. 








Wtiliqes 


62o 


156 


2.7 


San Patricio Co., Tex. 








C Villarreal 


706 


1 76 


2,5 


Kleberc) Co., Tex. 












Average 157 




Glandularia verecunda 








( orrell 


1 1 4 Q 


2 8 7 


2.5 


Brewster Co., Tex. 








Powell, lamer & Sikes 


870 


217 


3.5 


Ojina(ja,Chih., Mex. 








lamer a/ 


780 


|05 


5.2 


lerrell C o„ lex. 








1 andell & 1 andell lOO/J 


60. 7 


1 73 


3.5 


Brooks C o„ lex. 












Ax^e 1 acie .7 1 8 




Glandularia racemosa 








lamer a/ qs 


2184 


546 


9.0 


Pecos ( o„ lex. 








UunerR/ 


T 1 25 


531 


8.5 


Culbei son Co., lex. 








lamer ^ 1 / b 


1 / 2 8 


4 .'5 2 


8.0 


BiewstiM Co., Tex. 








Iharf)& Havard 


180.3 


4 5 1 


7.8 


Pecos ( ()., lex. 












Average 490 





dental. Clcrtainlv both ta.\a 




owers with small corolla tubes that mav 

J 



be attractive to long-tongued I lies (j. Nell, pers. comm.) but are certainly ca- 
pable ol sell pollination. 

C/(/.s.si/icul io/i.— The relationshipol Cluihl tiluria i cu cmosci to the other two 
ta.xa, is very clear. While G. i ih ci}]osa is somewhat \’egetatively similar to both 
(1. Ljiuul rangiilalci and G. \'crcntihhi, the leaves ol G. niccmosu are more deeply 
divided into linear segments ie.xcept in some large, perhaps shaded leaves ol 
rajiidly-growing speeimens), its growth habit is dillerent, initially briefly de- 
cumbent at the base with erect-ascending stems, but with age it becomes mc^re 
spreading. Furthermoi'e the Iruits ol G. iciccntosci are completely different as 
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discussed abo\'c and arc ol a r\ 




in most North American Chiihliilciria. 



Also both G. inuulrun^iihila and G. vcrccunda arc tctraploid (n = lOj, while (b 
raccmosci is licxaploid {n = I5j. In addition the corollas ol G, rch'ciuo<:ci are larger 
A5G-jb-8(-b.0J mm in limbdiamcteii than thoseol G. c/imd/'ungn/ufu |(2.(.''-j2,5- 



3.o(-4.0) mm diameterl and (>. vcrccunda [3.2-4,5(-5.5) mm diameter], Gorolla 
limbs ol G. raconosa are also usualK' white in color [rarelv tineed with blue— 



wdiich Umber (,14/ /, 14/Qj considers indication of introgression with C<. 
hi pi nihil ijiihil vs'hile those ol G. Lpiad rangu lain and G. vcrccunda are more coirw 



monly la\'ender,onlv oceasionalK' white in color. It isr 




I. Riccnuihi 



is nota ta.xonomic synonym ol the (bcpuid/'cmgri/ufu-vcrcaindu groupand isa 
distinct, endemic species in trans-Pecos Texas. 1 find no support lor Turner's 
inclusion of G. raccinasa into his concept of G.ciuadrangulata other than gross 
vegetative similarity. 



While Gland ularia tpiad rangu la la and G. vcrccunda have largely al lopai - 
rie ranges, mixed populationsoceur near the Pecos Riverand in southern Texas. 
In lact there are three herbarium collections at TbX-LL that contain material 
ol both taxa: two Irom Upton County. Texas, 3.1 miles cast ol McCamey, 21 Apr 
1444, Tiintcr 44-/79 and 44-2iXHTbX) and one Irom southern Texas, Kleberg 
Co., Texas; I Iwy. 77, 2 mi W ol Rixdera, 15 Mar 1465, Raincrez 
(THXJ. An additional pair of specimens from SRSC (.Brewster CaT., Texas, sand\’ 
soil along the Rio Grande at Boriuillas. 10 May 1433, H.T. Fletcher 1224 iG. 



(S' Garde nas 78 




in the 






same area. 



tjiuind rangu lata) 12261G'. vcrccunda ) were a 
In vestiture, leal size and shape the i\v'0 taxa are \'cr\' similar, il not identical. 

The overall similarity and occasional sympatry ol Glandularia 
Lptadrangulala and G. \'crc(‘un(/(/ caused Turner (,1448) to conclude that G. 
vcrccuihla was only a ex-appendiculate form of V. Ljuadrangulala unwortlu' of 

'csented noe\'i(.ience ol intro- 



lormal nomenclatural reeoenition althouc, 

o O 




gression. But we must ask. what characteristics would be expected in hybrids? 
Would the)' have intermediate appendages or no appendage at all and be iden- 
tical with G. wrccH mUG 

No plants have every been discox'cred in nature with nutlets intermediate 
in structure between tho.se ol G. cjuculrangulata and G. vcrccunda. AW plants 
either have nutlets with or without the distinctive distal appendage. Further- 
more. no artil ieial hvbridizatic^n has been done to determine the eoiulit ion that 



would be ex 




in a hybrid. The pattern found with G. cpuid ra ngulaiii and 
G. vcrccunda presentsan interesting conundrum. Arc the two taxa merely lorms 
ol one other, as Tunier espouses, separated by only a single character that is 



either ex 




or not, so that h\'brids would be identical to one taxon or an- 



C)ther? Or are they two separate species that do not oi' seldcTin hybridize? 6)t 



should they be reccygnized at least at the iniraspeeilic le\’cl? 

It remains that the two taxa are nearly identical \'egetati\’ely and I lorally 
except k’lr the distal nutlet a|9pendage on G. quadrangulata. I concede that the 
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two arc most closclv related or sister taxa; to think otherwise would he dilli- 

J 



cult to defend. But there seems to be a stability in their lineaties as indicated bv 

y O / 

their respective large and mostly independent geographical ranges. 

The genetic basis ol the nutlet-appendage character is not known. 11 it isa 
simple Mendelian trait, it vv'ould appear not to have a high mutation rate. 11 the 
appendaged nutlet type in Clanclulcirici qmid rau^u lahi were pleisomorphic and 
dominant state (i.e., A A, or Aa) and the non -appendaged nutlets represented a 
loss of this character (,i.e„ aa), then once a mutation (a) lorms, or once hybrid- 
ization occurs, one would e.\|Teet the heteozv'gotie i^lants to form seeds at a 1:2:1 
genotypic ratio (, I A A:2Aa:laa), a phenotypic ratio ol 3 appendaged to I non- 
appendaged character state while the homozygous plants would breed true over 



successive generations. The same pattern would be e,\ 




the appendage 




were a reeessix'c character state. Whether this is (xcurrintz in certain localities 

o 

is unknowm. But it remains that large geographical regions are occu 
plants with either appendaged or non-appendaged nutlets indicatinga low rate 
of mutation or hybridization. II mutation rates were bigher, or hybridization 



more I rec|uent. homozygous recessive traits would be e.xpccted throughout the 
dominant-trait populations. 

Tuniei' (Ib8b) has treated the two taxa as unnamed Ituuns, relegating 



Umber's Ci. vcivt uihlu to obscurit)'. But if the two taxa are lacultative autoga- 
mous, they exuild ver\' well beextine sympatric without mixing and thus bc- 
lave much like species. Likewise il they are allopatric, and mutation rate is 
very low, agai n they would breed true to lorm and behave as species, 
the two taxa iii unnamed forma, is not rel lective of the conditions observed in 




nature. 




tx pical lormas, the 



ioinoz\e,ous recessix’c character states usualK 

y O > 



occur scattered in some or man\' populations, their lrequenc\’ rellecting the 
I requency id the recessive trait. These two taxa behax'c more like species. They 
each have buxid geographical ranges. Thedistinguishingchaiactei' state iscon- 
spicuous. I here isa possibility that in some populations, where both taxa are 
present, they ma\' ha\'c introgressed and mixed populationsare being produced 
thi'ough lecombination. But asthere is nointermediatecharacterstate, the popu- 
lations woidd appear to be consisting oi two svanpatric separate taxa. II they 
actualK' are interbreeding, there w'ould be no wa\’ to tell except by growing the 
nutlets (Hit lixun these mixed populations to .see il they bleed true to lorm. I 
have visited two poptdations where the two taxa are sympatric, west ol Riviera, 
in Kleberg Uo., Texas and west ol McCamby, in Upton Co., Texas in the late spring 
ol 2001. In the lormer the roadside populations aiv large!}’ 

Ifermuda Crass, but some nutlets were collected Irom scattered specimens ol 
Ci.cjiiculi'iini^ulciUi. In the Uptim Count)' populatiiUTS, no plants were lound pre- 
sumably due to local rainlall conditions. 

ities: I.U being inconsec|uential lorms 
ol each other; (2) being geographical subunits ol a species, i.e., subspecies or 



leing re 




Ol the three nomenclatural 
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varieties ol one species; or 




some areas. 



tions are lew, no 




separate species that merely co-occur in 

is least supportable. Mixed popula- 

are known to exist, 




plants with the two I ruit types occur in broad, somewhat discrete geographical 
ranges. This treatment would ignore the pattern of variation as it would not be 
rel lected in the nomenclature. One could argue, just as strongly, that the two 
taxa are distinct species that are very similar vegetatively that can co-occur 
without interbreeding as no intermediates have every been found. But the lack 
ol interbreeding may be based in autogamy more than some other type ol iso- 
lating mechanism. 

II there was evidence ol interbreeding, they the two taxa could be recog- 
nized at the iniraspecific level. But this does not exist. Therelore the two taxa 



will here be recognized as 




:?cies. 



Glandularia quadrangulata (Heller) Umber (Fig. 1 A-D). Ba.sionym: Vnhr 



lUI 



ijiuicl rciny^ulcilci I Idler, C^onir. Herb. Tranklin Marshall Coll 1:84. pl.b. 18k)b. TvPli; U.S.A. THX AS. 
Ni ilic I'sCcx: CorpusChrisii, S Mar 1844, Hcllcr l38S{\\0\.0TYV[l:[\n parO NY; ls(Vio‘!'rs:Cil 1, MOJ. 

Verhenu piimilti I . cilhi/ loni Staiull., lield. Mus. Publ. Bot. 4: 256. IQ29. T\v\l: li.S.A. TlX AS. Bl'XAk 
Co.: San Antonio, L.li. 2208(1 kd (V| 1'). 

Weak-stemmed annuals 0.5-2 dm tall: stems several Irom the base, l-3(-7) dm 
long, initially briel ly decumbent, erect above, with age spreading, decumbent, 
ascending distally, the internodes (1.2-)2-5(-ll) cm long, green to tan, some- 
times purple with age, grooved on two sides when young , this obscured when 
larger, moderately (to strongly below ini lorescence) hirtellous to pilose with 
slender, tapering erect, mostly straight hairs 0.2-1.2(-1.8) mm long, sometimes 
with stipitatc glands to 0.2 mm long. Leaves ovate to ovate-rhombic in outline 
(12-)15-25(-38) mm long,(8.5-)IO-20(-3()) mm wide, usuallv much shorter than 



the internodes, with petioles 2-11 mm long, the blades 3-5 del t about hall , two- 
thirds way to the midrib, the del ts entire to lew to strongly toothed and lobcci, 
usually moreso on the outer margins, ultimately the leal with 7-22 oblong to 
oblong-obovatc, obtuse-rounded, sometimes acute lobes l-2.5(-3.5) mm wide, 
the blades I lat to usually somewhat concave and with impressed primary-sec- 
ondary veinsabewe, with rather still, tapering unicellular hairs 0.3-0.8(-l.l) mm 



long on both surlaccs, these genei'i 




above, mostly 



along the yellowish raised veins and the slightly revolute margins (or + uni 
lormly set 





:e sometimes 




Spikes terminal on all branches, initii 




with a short peduncle, 9-11 



mm wide, with age the ini lorescence axis elongating below, and the lowermost 
developing fruit becoming increasingly more remote, until separated by 5-7 
mm along the axis, the ini loresccnces then extending 4-13 cm long with a pe- 



duncle to 5 cm long, the spike rachis ± 




wit It hairs to 1.8 mm long; 



bracts ascending, linear-lanceolate, 3. 2-5. 5 mm long, hirsute along margins and 
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micK'ciii with hairs 0.2 ^ 1.6 in m long, ")0--/0 percent as longastheeal\'x:ealvees 




aiK 



all\' a.(^-6.a min haie.. ineinhranoLLs between the 5 ttreen veins, hirtellous 

j o o 

tirsLile with hairs t\2-1.2 mm KTiig, witlimii or without stipitaie glands, 
t he lobes nneL|ual, t\4 (16 mm long, green or purple l ip|'>ed, in I ruit i he eaU'ees 
e.xpandingaroLind the nutlet becomings! is'ingU' trunetated and to 2. a mm bri>ar 
at the base; eoreillas slawriorm, the slender tubes 5.2-6. 6 mm long, (l4-0.(a mm 
wide at the t hroat, t he limbs white to laxender, (d.tt )2.5-5.5( 4.5) mm wide, the 
5 lobesall retitse.or the upper twex hdxw nor retuxe, 1.0-1. 2 mm long, (15- 1.5 mm 
wirle; the tube oril ice with gold-white monililorm hairs to (\5 mm long; dista 
ant hers (14 (15 mm Ion it, the anther e,land obscure, with I i lametitsd 5 mm lorn’, 

o o o 



t he pixx.ximal anthers (1 5 mm Komz, w ith I i laments (22 mm lomj,; st \ie 4-5.2 mm 
ong. Mature Iruit ( 5. 5- )3.5-4.2 mm long, the distal, adaxial, obtu.se, o\ate ap- 
pendage l.(') 4.4 mm long, (28 l.tt mm wide, the central iocxly cylindrical, (255 
(265 mm wide, tlie eream-eolored eommissural lace 0.58 (255 mm wide, this 
extending t hrougbou! t he distal appendage, strongly aculeate wit h papillae to 
(225 mm b>ng, the basal pericarp expanded, lorming a holKnx' chamber to l.tt- 
1.(4 mm wide, the tuiter pericarp black, shallowK reticulate in the distal 
the reticulate pattern disorganizing into \ertieal striae m the lower hall, the 
post - 





Tcent reeeptaele small, not whitish or wdiitish-eream. 



The species is eharaeterized b\- its imxlerate to strongl \' mei.sed leaves that 
are relativelv bix’iail alone, the midvein (ol ten elel t toonk 1 5 to total width), 
bv the small eorcdlas.and bv distinetixe nutlets that have narrow central biid 

/ J 

ies, xx'ith 1 he periearpgreatly expandingat the base, with a eonspieuotts, spoon 
ike appendage nearly 1 mm high at the tip, with tlie eommissural lace neaiiv 
as wide as the mid nut let, eont inning into the rlistal appendage. Relat ionships 
ol ! he species max' akso lie with t woot her species i n North a me idea hax'c similar 
nut lets with broatl com missural laces; CUi lululuriu sh I'cvri ( Moldenke) Umber 
and possibly Crlciihliilciriu Ihijiiculijornirii (Moldenke) Umber (Undx'r 1070), 




iread in southern le.xas anil closely ailjaeent Mexico also in west 



I mest one, eal iehe, iiravell v to sanilx, elav 

O / / / 

Vixis Texas in ilesertie scrub, ix 



Texas near the IVeos River (big. 5), in 



ish soils in coastal prairie, thorn .scrub, m eis- 
len roadsides, open areas, UMi' l(H'K"> m, l lowering late bebruarx’ to April. 



Cilandularia vcrctiiiiila 1. ill her. . 8 x’St. b(Xl. 4;00 




. ( rig. I l:-l I ). lx n I s ,\ 



X A s 



Rl 1 X I ■■ l I 2.S 



111] l( A ah (\ C>' /. ( '))) I'l'/ 1 ; ') ( I K )| ( 1 1 X I'l ill I. I 'a ' I X its: r l-.XI, N V ). 



\'('i hnui I'liimhi { MiXIciikc I’lu l('l(>>j.i.i '•MSS IVdl Ix i'l I s ,\ I I '.\,\S. l\l \i nx I i ' ,u 

I lie i>l kcnol \ i i > M u;h .ix at I lie XX 1 1 l.u x ( i ' 1 1 iii 18 .Apt I' • 1 1 Rn ii\ I'li J i| i ' 

I X I'l NO'; Isei X ri I rxh 

Vegetatix'ely sinii lar to U. c/iK/Mdrungidulu but t he leax'cs more ovate to obox ate 



in (xutline ( l2-)lo 2'x( 42) mm long, (0.5-jlO-2(X 2a) mm xx'ide, xxath petioles 
4-8 mm loin:, the lateral elelts more olteii entire or xx’ith lexx'cr lateral teeth 



lobes, and the hairs iiKxre etheii xvith pustulate bases. Ini lore.seenee bracts li 
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ear-lanceolate to lanceolate, 3. 2-6. 5 inm long, 46-87 percent as long as the ca- 
lyces; calyces 5.5-7. 0 mm long, the lobes. 0.4- 1.1 mm long, in fruit the calyces to 
1.7-2. 5 mm broad at the base; corolla tubes 5. 5-7.0 mm Icing, 0. 5-0.6 min wide, 
the limbs white to hu'cnder, 3.2-4. 5(. -5.5 J mm wide, the 5 lobes al I ret use, or the 
upper two lobes not retuse, 1.4-1. 8 mm long, 0.8-2. 0 mm wide; the distal an- 
thers 0.6-0.8 mm long, with filaments 0.5-0.7 mm long, the pro.ximal anthers 
0.4-0.6mm long, with filaments 0.2 mm long; styles 5.0-5.2 mm long. Mature 
nutlets (2.6-j2.8-3.3 mm long, lacking a terminal appendage, the central body 
0.5-0.6(-0.65) mm wide, the cream -colored commissural lace 0.35-0.5 mm wide, 
this e.xtending to within 0.05-0.2 of the tip of the fruit, the distal commissural 
SLirlace truncate or slightly retuse, the innei' tip of the fruit with a short inward 
pointing, tapering, horizontal appendage to 0.2 mm long, the commissui'al lace 




ae to O.ln mm long, the basal pericarp expanded, forming a 




1.0- 1.2 mm 



hollow' chamber to 1.0-1. 3 mm wide, the post-dehiscent rece 
wide, whitish-cream in color. 

South Texas and t rans-Pecos Texas sout h into eastern Ch i h ua h ua, a Lso east- 
ern Coahuila and adjacent Nuevo I.edn Udg. 3) on calcareous and limestone 



derived clavs, sanciv soils, 

J J 




s, thorn scrub, to Lanea. Tcuciu, Hcctia 

m elevation; I lowering. 





scrub, also disturbed Mats, rciadsides. milpas; o- 
arch throLitzh Ma\', also in Fall wnth rains. 

O / 

The taxon is \'egetati\'ely similar ttuhat of C.ijuadranguUiUi has lessstrong 
del t leaves, slightly larger corollas, anthers, and similar nutlets that, however, 
lack the distinctive distal appendage. 

Glandularia raccniosa (Fggertl Umber, S\’st. Bot. 4:66. 1676. (Fig. 2 ). \[-rl 

I'iiccnuisii l(dTo\a 2:12 3, K)02. 1 \\'\. 1 3s./\. T1:X/\S. Id P.AxUncn\' 1 luJspct h ) Co.; low 

s<ukI\- \’ al lew Sierra Blanca. lSMa\- OOl U.K.l \ iv\[cn s.a. u lOLOlMd ; N3, Otd M’l n. CH. MO). 

V / y ■ S'* ' 

\crhcfhi [uiL hclIii Cnvcnc. Piiionia 3:1. 3o. |0(3-) j o’l 1 xS.A. TPXAS. jfdd P.w is C \ I'txa hills o 
the Davis Mountains. Ircu \ & luirl IOImi U loi id vri'- \I3>-C?: iso 10 Id's: NY. Cil 1 ). 

Usually thick-stemmed annuals 0.5-2, 5 dm tall; stems initialK’ several from 
the base, briel ly decumbent and erect above, w'ith age more spreading, decum- 



h'fhl 



bent, r 




, l-3(-7) dm long, a 




ants becomim: bushv, the 

O / 



interneides(1.0-)2-4(-6.'i)cm long, green. sometimes purple with age, 4-anglcd. 
obscurelv 



on tw'o sides when voung. moderately to stromzU’ (below 







J 






C ' / 



ini lorescencej hirtellous to pilose with slender, tapering erect, mostly straight 
hairs C>.2-1.2(-1.41 mm long, sometimes with stipitate glands to 0.2 mm long 
below the ini lorcscence. Leaves opposite and in axillary clusters, broad!)' ovate 
to ovate-rhombic in outline, ll-25(-45) mm long, (6-112-22(-26) mm wide, 
shorter than the internodes, w'ith petioles 2-6 mm long, the blades 2-3 pinnati- 
tid, deeply divided nearly to the midrib, tlie divisions variously revolute, ob- 
long to lanceolate, 1-7 mm long, 0.8-1.5(-3.5j mm wide, with 7-28 ultimate, acute 



to obtuse lobes, the blades 1 lat to usual l\' conduplicate wdth the lobes ascend- 
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ing, with rather stiff, tapering unicellular hairs 0.2-0.5(-0.8) mm long on both 
surfaces, these generally dispersed and ascending on both surtaees, the hairs 



sometimes vvi 




Ll 




: veins im 




'c, 




the blades green tograyish due to the vestiture. Spikes terminal on all branches, 
IO-25(,-3b) mm long, 11-12 mm wide, densely crowded, the inllorsecnce axis 

ose 1 y 



<es e 



seldom elongating at the base; peduncles 14-24 mm long, or the spike 
subtended by leaves, the spike rachis + pilcisc with hairs to 1.4 mm long and 
id ten with stipitate glands; bractsascending, linear-lanceolate, 3.3-8. 1 mm long, 
to 0.8-1 mm wide, hirsute along margins and midvein with hairs 0. 2-1.1 mm 
Icmg and with stipitate glands, 51-80 percent as long as the calyx; calyces ini- 
tially 5-7 mm long, membranous between the 5green veins, hirtellousand hir- 
sute with hairs 0. 2-0.8 mm long, usually with stipitate glandsO.1-0.2 mm long. 



the lobes unecjual, 0.4-1. 4 mm long, green or purple tipped, in Iruit the calyces 
becoming trunetated and to 1.5 mm broad at the base; corollas slaverlorm, the 
tubes 6-7.5 mm long, expanding to 1.0-1. 3 mm wide at the throat, the limbs 
white or tinged with lavender, (5.5-)8.0-0.0 mm wide, the 5 lobesall rctuse, 1.8- 
15 mm lone, 1.7-3. 8 mm wide; the tube orifice with white or yellow monili- 



form hairs to 0.7 mm long; distal anterior anthers 0.8-0.8 mm long, the anther 
gland obscure or extending above the anthers, the lilaments 0.5-0.7 mm long, 
the proximal postei'ior anthers 0. 5-0.8 mm long, the M laments 0.2-0. 3 mm long; 
style 5.5-8.2 mm long. Mature niitlets(2.0-)2.2-2.7 mm long, rounded at the tip, 
the central body 0.55-0.75 mm wide, the whitish commissural lace 0.25-0.3(- 



0.35) mm wide, this rounded at the ti 




to within 0.15-0.4 mm ol 



ami 




the rounded nutlet tip, weakly aculeate with papillae to 0.1 mm long.thc basal 
pericarp slightly expanded, hoi low, 0.8-0.85 mm wide, the outer pericarp black, 
shallowly reticulate in the distal hall , the reticulate pattern disorganizing into 
vertical striae in the lower half, the post-dehiscent receptacle yellowish, 4- 

inet. 

Central trans- Pecos Texas (Fig. 3), mostly on limestone derived, ealeareous 
soils, roadsides, mesquite flats, grasslands, with specimens verilied Irom 
Brewster, Pecos, Hudspeth, Terrell and Reeves counties, Texas, 1 lowering March 
and April, 2500-4000 ft. elevation. Moldenkc I084bsitesadditional specimens 
from Houston, Montgomery, Glasscock, Presidio, ValVcrde, LaSalle counties. 



fexas, as wel 1 as San M i 




,, New Mexico and the Mexican states ol Coahuila 



and Nuevo Leon. His Montgomery Co., was I rom Stockton ( = Ft. Stockton, Pecos 
Co., lex.) 1 1 is San Miguel Co., New Mexico was from Pecos Valley ( = Pecos Co., 



Tex.) Others were G. vcrccuihla or G. piiniila. 

The species has more strongly divided leal blades, with the blade narrcTwed 
to 1 /lO of the leaf width at the midvein, and sometimes have a denser vestiture. 
They have large corollas with tubes 8-7.5 mm long, and limbs 6.2-4.() mm wide, 
and nutlets arc shorter, rounded at the tip, not strongly cxiianded at the base, 
the commissural lace is narrower than the nutlet width, and itsdistal surlace is 
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rounded, not retuse, and the aculeae on the commissural face are reduced to 
only 0.1 mm in total length. 

Glandularia racemosa is easily separated from G. quadranguIaUi and G. 
vcrcciinda, as leaves are more deeply divided, often with a denser vestiture, the 
corollas limbs are larger, and the nutlets are much shorter, without a broadly 
outwardly flaring base, the commissural lace is notably narrower than the cen- 
tral portion of the nutlet, and the distal portion ol the commissural face is 
rounded, not retuse and occurs 0.1 n-0.3 below the rounded fruit tip. Umber (1977, 
1979) notes relates this species to the Glandularia bipinnatifida complex, and 
reports hybridization between G. racemosa and G. bipinnatifida documented 
by mixed 1 lavonoid profiles in the hybrids (Umber 1977). 

A separate paper will deal with Turner’s (1999) reclassification of the 
Glandularia bipinnatifida complex. 
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